off DC equal to twice AD, from D erect a perpendicular, and w ith radius AC = 3DA cut off D P ; AC and AP are sides of the lozenge ACEP, which fulfils the required conditions. I t is m anifest th a t from this lozenge the rem aining two lozenges and also th e six trapezium s can he immediately constructed.
The triangular pyram id which terminates the bee's cell may be in scribed in a sphere whose diam,eter is three times the side o f one of the edges of the pyram id. The base of th is pyram id is an equilateral triangle, the side of which is h V3 , and wh has 2 hf or its diameter. This diam eter is a chord of the spherical segment whose versed sine is x. Hence, if D sphere in which 2h is a chord, x D = /i2 + a2, b u t also h=2*/'2x, and s= 3x, whence
D=9aj=3s.
W e have also D = J!L>2A.
2v/2
Hence the sphere contains w ithin it all th a t p a rt of the bee's cell bounded by the three lozenges, together with as m uch of the hexa gonal prism as may be m easured by twice the side of a lozenge on the shorter edge of the prism .
This result, together w ith the extrem ely simple mode now given for constructing the figure, divests the problem of the complexity and difficulty w ith which i t was form erly sometimes regarded, and it may also possibly enable the n aturalist to m ore readily explain the action of the bees in m oulding the cells of the honeycomb to their observed shapes. (A bstract.)
II. " A New
The author commences by giving a sketch of some of the more im portant methods which have been devised for th e bacterioscopic examination of air. In these he includes the experiments of P asteur, who was the first to show th a t the air a t different places varied in the num ber of micro-organisms which it contained, and of Tyndall,, who proved th at the microbes suspended in the air become rapidly deposited in the absence of any disturbing influence. H e further 2 h 2 D r. P. F . F ra n k la n d . On the Estim ation o f [D ec. 9, describes th e process of Freudenreich and M iquel for the quantita tive estim ation of the bacteria in air, and points out the great advance which has been m ade upon th e ir m ethod in the adaptation by Koch, and late r by Hesse, of a solid nourishing medium for their investiga tion. In reviewing these different processes he draw s attention to the advantages and disadvantages attending them , and proceeds to describe a new m ethod which he has devised, and in w hich he has endeavoured to overcome some of the objections to which th e others are open. The first experim ents consisted in aspirating a definite volume of air through plugs of either glass-wool or sugared glass-wool, and m ixing them by violent agitation w ith a definite volume of either broth or sterilised distilled w ater.
A portion of this liquid was th en added to gelatine-peptone, and plates were poured in th e usual m anner.
I n this w ay a m uch larg e r volume of air was capable of being exam ined th an was possible by H esse's method, w hilst a t th e same tim e the solid m edium , w ith its advantages, was retained. The experim ents, however, show th a t although in m any cases the results of two or m ore plates poured from th e same m ixture were fairly uniform , y e t discrepancies did occur, and were sometimes very considerable, pointing to the fact th a t th e organisms had not become evenly d istributed thro u g h o u t the liquid ; also as only a portion of the a ir aspirated was capable of being examined, a very m uch larger volume of air h ad to be used in order to give a sensible result.
This objection, w hich applies equally to M iquel's m ethod, which rests upon th e assum ption th a t it is possible to equally apportion out into a series of flasks or tubes th e organisms contained in such a liquid, led the a u th o r to abandon th e plate process, and to devise a m ethod which should enable th e whole volume of air aspirated to be exam ined.
The m ethod consists essentially in asp iratin g a known volume of a ir through a glass tube, containing two sterile plugs, consisting eith er of glass-wool alone, glass-wool and fine glass-powder, glasswool coated w ith sugar, or sugared glass-wool and fine sugar-powder. The plugs are so arranged th a t th e first one thro u g h which air is draw n is more pervious th an the second. A fter a given volume of air has been aspirated, the two plugs are transferred respectively to tw o flasks, each containing m elted sterile gelatine-peptone, and plugged w ith sterile cotton-wool stoppers. The plug is carefully agitated w ith the gelatine, so as to avoid any form ation of froth, and when the plug has become completely disintegrated and mixed with the gelatine, th e latte r is congealed, so as to form an even film over th e inner surface of the flask. On incubating these flasks a t a temp©-
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in th ratu re of 22° C., in th e course of four to five days the colonies derived from the organism s contained in the plugs m ake their appearance, and can be readily counted and fu rth e r examined.
A large num ber of experim ents were m ade w ith a view of testing the accuracy of the process. F o r th is purpose experim ents were conducted, using sometimes single plugs, and sometimes double, and it was alm ost invariably found th a t all the organism s were deposited on the first plug, the second plug in the very exceptional cases when it did yield anything, containing rarely m ore th an one organism.
In connexion w ith H esse's method, it was found th a t in experim ents perform ed in the open air, w hen a blank Hesse tube was exposed side by side w ith the one thro u g h which a ir was being aspirated, a num ber of organism s also became deposited in th e blank tube, thus in tro ducing an im portant source of error in th e quantitative results obtained by H esse's process. In th e flask m ethod, on the contrary, such blank tubes rarely contained any organism s, and in no case more th an a vanishing proportion of those present in the other tube. This shows that, whereas in H esse's apparatus any disturbance of the a ir during th e experim ent vitiates the accuracy of th e resu lt, in th e flask m ethod such disturbances are im m aterial.
On the other hand, in the absence of aerial currents, there was a rem arkable concordance betw een the resu lts obtained by Hesse's m ethod and by th e " flask m ethod." This is im portant, not only as showing the quantitative accuracy of the new method, bu t by clearly dem onstrating th a t th e organism s present in th e air exist in an isolated condition, and not in aggregates, as suggested by Hesse. I t will be rem em bered th a t the plug is violently agitated w ith the gelatinepeptone, during w hich operation such aggregates would undoubtedly be broken up wholly, or, any rate, p a rtia lly ; it would, therefore, be reasonable to expect th a t the " flask m ethod " would yield a larg er num ber, and possibly a far larg e r num ber of colonies th an those formed in H esse'S tubes, but as, on th e contrary, the num bers agree, under the circum stances described, in so rem arkable a m anner, it points to the fact th a t they exist in an isolated condition.
The paper is illustrated w ith draw ings and photographs.
The following are th e principal advantages which the author claims for the " flask m ethod."
1. The process possesses all the well-known advantages attaching to the use of a solid medium.
2. The results, as tested by the comparison of parallel experim ents, can lay claim to a high degree of quantitative accuracy.
3. The results, as tested by control experim ents, are n o t appre ciably affected by aerial currents, which prove such a disturbing factor in the results obtained by some other methods.
4. The collection ot an adequate sample of air occupies a very short space of time, so th a t a m uch larger volume of air can be con veniently operated upon than is the case with Hesse's method. Thus w hilst the aspiration of 10 litres of air through Hesse's apparatus takes about three-quarters of an hour, by the new m ethod about 48 litres can be draw n through the tube in the same time, whilst a better plan is to take two tubes and alternately draw a definite volume of air through each, as by this means duplicate results are obtained. 5. As the whole ping, upon which the organisms from a given volume of air are deposited, is subm itted to cultivation w ithout sub division, no error is introduced through the m ultiplication of results obtained from aliquot parts, and all the great difficulties attending equal subdivision are avoided.
6. The risk of aerial contam ination in the process of is practically nil.
7. The apparatus required being very simple and highly portable, the m ethod is adm irably adapted for th e performance of experiments at a distance from home, and in th e absence of special laboratory appliances.
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